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Title: 

PHOTOSENSITIVE POLYfWlIDE PRECURSOR COMPOSITION, 
PHOTOSENSITIVE POLYIMIDE AND OPTICAL WAVEGUIDE USING THE 

PROBLEM TO BE SOLVED: To provide a photosens&tive poSyimlde precursor 
composition whsch can be produced at a ^ow-eost has the transparency required for an 
optical waveguide material, and excels In heat resistance- SOLUTION: The photosensitive 
polylmsde precursor composition comprises a polylrmde precursor to be obtained from a 
tetracarboxyHc dianhydnde and a diamine as the major component and 0.05 ptwt to 
less than 5 pts«wt 5 based on 100 pts.wt the polysmkie precursor, compound to be 
represented by formula (1), (wherein Ar is an aromatic group havmg a nstro group in the 
ortho-possHon; R1 is a hydrogen atom or a 1-3C alkyl group; R2 5 R3 , R4 3 and R5 are 
each a hydrogen atom or a 1-2C aikyl group; and R1 «R5 may be the same or different). 



Abstract and title transitions provided by http://ep.espacenst.com 
Patent provided by Sugftrue PvEion, PLLC - http://www.sughrije.com 



<i9)b#m«w (jp) 02) Q H ^ §^ ^ $jf (a) aimnmm'&m&ft 

#$12002 -356615 
(P2002-356615A) 
(43) 'AM H ¥J^14^12^ 13 ! 3 (2002. 12. 13) 



(51) IntCl. 7 
CO 8 L 
CO 8 G 
CO 8K 
GO 2 B 
GO 3 F 



79/08 

73/10 
5/3432 
6/12 
7/004 



5 3 1 



F I 

C08L 79/08 
C 0 8 G 73/10 
C 0 8 K 5/3432 
G 0 3 P 7/004 
7/037 



A 



2 H U 2 ii 

2 H 0 4 7 

4 J 0 0 2 

4 10 4 3 



6 3 1 

boi 

mt W«a«)»7 ol (A 9 jo flkftMlcflK 



<2i)ffJM*i» 


WIB200 1 - 1 64735( P2001 - 1 64735) 


(71) MSA 


000003964 










<23ffUMB 


¥^13^ 5 £31 B (2001. t>. 31) 




AKA^*mT««t ir@r#2^ 
















*mm*ftrmii 1 r a i # 2 ^ \m 














(72) ?mm 


aj! m 








AK^**Ttt« iril#2^ UJ£ 














(74)f^SA 


100079382 



















(57) [gift] 

[IS®] frx hfck t fcfc, 3@ffiftl»fmj: LT^S 

H\ /A r 
R 6 OOC\><r ^-COOR, 



^N^^R, 



'J A 5 h' IfiEfls 1 0 0 LT 0 . 0 5 Mgm 

[mi ] 



en 



I 



LhfEiS ( 1 ) fc*t,vc» a r (*;t;uyfflrtc- h nS*=»*-.5##8ai* 

Ri (i7Km!S^i/;UKjmi~3cDT^+^^L. R. , 
r, , r 4 . R. «*5RES^*fc(±i^tS:i~2©T;i^;L^;*s^- 0 

R, ~R s (iR]U-C*-.Ttl9feo-C^Xt, ( t^o ) 



Patent provided by Sughrue Saisort, PLLC - http://www.sughi ue.com 



!( 2 ) 002-356615 (P2002-356615A) 



o o mmm izml-co. o 5 smell 5 mms&mco 




i 

Ri 



Rs , R, . R s (±7jOBS^^(i^K1~2 0T^;US^t- 0 
■tLT, R> ~R E tiRC-Cife^TkJSfto-avrfccklV } 

(3) texummzs; (4) <m?%< fci— **afcOjgt 




- (3) 

Hfc4] 

OH CF 3 

C-N-^— £5 

F s C 

COOK 

... (4) 

[0001] 

Patent provided by Sughrue ft^on, PLLC - http://www.sug hi'ue, com 



TiBco«3t3t ( 2 ) Tmzti&ik&vax'fo&m&m 1 is 

[-ft 2] 




I 

CH, CH 



H 0 

I II CF„ 




Ho 

■y \tMTt&£Lx&&yemm'?$>r>x . -tear** 1 
i ~ 6 cr>^tij}*-mzmmcomim# y -r 5 h 



!( 3 ) 002-356615 (P2002-356615A) 



[00 02] 

±yrA^commz^^^Mm^x^ 

mm? * u x<mmfi&bt>tix ^ * . -mzxmmz 
ttmizmszti&smt lx, ^mmm^m^^ 

Wt, Mf^M xf^MotS^x hlktf'J&mxfohfzib. 
Sfflk&b 9 » ^o*H«Jnx#W«g&4?y^-*ffi£ 

4^fcfrT;£>S£ k *ff*»6 . *wJ5ffllfiHRi«Btfc:#'tr 
^TLT^Sfcto. tTags^r^ 

So 

[00 03] 

iitJftfc^KU-f 5 h'ffiEtt^'JTS "/^KSr. N, 
N-SAX^-zl/T-fehTS F^N-^/kb-ny K>- (N 
MP) «^)ttffiMF«+t»»S*, liiZx^yzi-h 

yi-yfy/ (R I E : Reactive Ion Etching) 

-5 * - >mt zimt h t u -> it srffi*^ ^>ix h . 



to. 3e£#»W**^ «SL»*!^S<&*fcv^fc 

[0 0 04] £tUc*fLT, #S¥6-4 3 64 8f^ 
fK, !Mf7-l 7 9 6 0 4^, 3 4 

5 2 S^&tKWCjSSflfc^x-y hTu-teXSHci; 
U 5 Kff^fi, ±MicomM : £Mm-t&l>cr>X'fo&tiK 

y£m. j £t^5Mfz%mM£^x^&„ z\tit>cr>miz 

3KtcW LTfflaBfe'Cirt'WUffir feSrV ^k ^ a 3 

SESS-frifcibfc, #!M 5 HMBflcl 0 OSSSli (121 
T rggj kUST) fc*tl/C, 5 — 7 0»W«HT«M3H 

mmmiz i jsjrc* <&. £ t ^nt w& 
[0005] zcoko %mmzmtt$tzi> 

C0X\ te^x hitt t fct, ^»}SS&WWk tT^S^r 
iS0J!e&^Sifffi!ittWftttfcMI4^U-f 5 KmTie* 

[0006] 

to. T" h ^^;W^>KX*E7j<^i: y'TSy* 5 

^ ( 1 ) •CfES*l4fl:^|!|*, ±a&KU>f 5 HISffiBWcl 

o o miztt lx o . 0 5 gpixb 5 mxmtnVSBr&rtr* 

[^5] 



R t OOC 




COOR 4 



(1) 



[00 07] Lt, XllMtt^'J >f 5 FffflgfrfflfiJc ^ 9 -y KST^LT&Sft«WC&oT\ XIE 

[0008] ^tr. fflmmM'V? -yt%&?rm ytm°v a $ iHzx^xm$i£tix^&y£mm%$:Wi3 



Patent provided by Sughrue Mlon, PLLC - http^/www.sughrue,com 



•■(4) 002-356615 (P2002-356615A) 



[00 09] *5MB#4>«. ±Mi<7)mm*W&t&tz#> 

1. 5xim^<50jfi#^tf4<50(KJR{±. ISi+^C- 

FfctJwni* Witf. ?9BB 3 F6-4 3 64 8#&f8 , C 
i4, *>§#^OiS3tMSr^y-f 5 FKIKttl 0 OSBfc:** 
LT*f4L<{i5~5 OgPO®Hfffl^TV^^\ itt 
ftiD^^Id^Mh^O. 0 5-5gp*)i?)iSHIi: 
■T S i fc lz X 9 , * T£ i S S9Bffl0*SW*fc: «£ S *fe 

# i o o mzn l t 5 afefenoig^js-cti 3>h7x 

!M 5 HlfflBttsl 0 0»£*f LT 5~5 0 gficOteH IS 
J88£S!I*£ jgffl t T I ^^TJdaiaiStH»tf« £ LX (iffl 

[0011] 

[0012] *«W<0«a6ttJKU 4 5 HmBfMUSft 

izmx-foh mm*i&%M.tt-t& n 

[0013] ±l2f h ^^tfyitri&fcfti: LTii. 



W ±Si7 ym^^h^rh^^iV^ymzMymb 
LXit. Mtii. 2, 2-b'X(3, A.-VillVif^is 
7i- ;k) A,dfHf 7)\sXX3TU^>ZMA$k. 1, 4- 
b"X (3, 4-y^;^yh l J7/^n7i/^y) 

/!■) bnyf U >y h-S?— *t*ft, Jy ( h U 7;M"a,X^- 
;10 b°n^ U -y b^~*7j<ft, i? (\777/ltn7D 
b7k) Kn^iJ'/ hgCl **fS!l^£(4t*X $><CD7v 

[0014] -?7, iie^'TS >h L*C{4, ^fit? 

Sft^rr-B^rs^fcUTa. 2, 2-b.x 

(lij7;^n^lJry) -4, 4' -y'7S7t"7x 
-/KTFMOB) , 3, 3-y'7S7-5, 5-b"X 

(h'j7;ltny;f/l) b'7x-;K 2, 2-b'x (4 
-7i77i-^) ^t7/ltn7nA'y (BAA 
F) , 2, 2-h'X C4- (4-7S77i7^y) 7 

^.^f-tf^^jf nTnA'y (HFBAPP) . 
2, 2-t'X ( h 'J7;^n/if^) -4 , 4-^TS 
7t'7i-;l (TFMB ) , 2, 2-t'X (3-7S7 
-4 -b Fn^f y7x- >v) ^^ry)V^uyu^y 

(BIS-AP-AF) , 2, 2 -b'7. (3-7S7- 
4-^f*7i-;l) ^t7;l/tn7W\"y (BIS 
-AT-AF) miffoWhtlh. 

[0015] ±i&k u -f s HfflBftc^riarifefc tT 
^'T s yzmm^itfzmmz^ b^^i^ymz. 

[0016] JJEifflKi: LT(4. jKU -f 3 h'O^r 

jylj^if, N, N-yy;fil7-bl7SK (DMAc)^ 

N-^f;ito'j K> (NMP) ^coffiffi§Hftffifflt- 

iitmi, &b>"?i>. mm^m^imr.mz 

[0017] i<oi-3*^jS*^fcJ: 0»6*l&jKU 
>f 3 LT. TIB«18jt^ ( 3 ) fc it^HBl^ 

(4) (7yJs%:<t&-1j£mmL&{iLtLXmtX^ 

[0 0 18] 
[^6] 



HO OH CF 3 

I II CF, II I /=v I /=\ 

HOOC 7 CF, x C00H 

- (3) 

Patent provided by Sughrus Mon. PLLC - iittp://www.sughrue,com 



!( 5 ) 002-356615 (P2002-356615A) 



[00 19] 



H 0 

I II 

4— N-C 



CF 

HOOC 7 CF, 



[ft 7] 

OH CF 3 



COOH 



[0020] ^cDi; 3 !zLXftt>ttfZ#V A 5 h'TtuSEffr 



FK ,Ar 



F s C 



[0021] 
[lt8] 



(1) 



(4) 



r, . r, , r s i±7mm^tzi±im&\ ~2CDTJwm^-f 0 



[0022] jjE-jRss ( i ) vmztLhik-smcozfr 

[00 23] 
HE9] 



H. COOC 




(2) 



[0024] *?£tycr>m%/&#V A 5 HOT 

EBf4c 1 0 0 g|5fc*f LTO. 0 5 8W2LL 5 fl&jftOfEBBfc: 
mfeZ tih . L < « 0 . 0 5 ap£Lh4 gPlilTT 

5 m&St&i. a y b ^ x h #T5&frT"£> & fc v ^3 raffish 
[0 0 2 5] §£>fc, ±!2<7)J;ofc 

#'3 0 0—10 0 OmJ/c m 2 •C£>&<9fc**Lt\ * 
3WrCtf>J83K»i 5-20mJ/cm 2 T^&flWR* 1 



i 5 fc, *'J >f 5 KflBtfc7 7*JiALtf 

[0026] ±iao i a jku -f s HWBflcfcaaaiafl 

* 74 ^■y^-vi-y^mtrittibb't^ F5^(7n« 
£fiJfflLTfc9, #*B#r^'ft<. ftfttttSU^tf) 

[0027] ^HJ^&it&iSftttitf'-M 5 Kii. fll* 
if. JJESBlfilfcKlM 5 K1W#«J*1irC*$JR3fclfcK 

mmthzbiz£-ixni>tiz>, ±imwjmbLx 
7^*?m*m\^xim.<7)^?->ifi%htih£o\ l z 

„ Post Exposure Bake (PEB) 

fcp«f*i4jt*a^i!aoa*ffv^ a***??. ±iejs 

wEfc^ftflfcaKli, 0 0-40 O'CXfo 0 , 



Patent provided by Sughrue fttfeon ; PLLC - iittp://www.sughrue,com 



!( 6 ) 002-356615 (P2002-356615A) 



t) Zfid i>cr>~c$>&. MWCf^s^y^ s v<n 
[0 0 28] ioia^LT, iff±t:3TiWN7-y 
<a±3fci/t»&*ufc^->'±fc. augurs 

? 9 v T* B £ x - y y y-t h Z. b i 0 i» < -t 
[0029] Z(D£5 tLTW^^^U-Y 5 h'j&>6=Sr 

-i-yf-, 3te*HS». 3te^iMft». fry/, 

Jfcft#»JS§, *|p]ffilS^ 

[00 3 1 ] *?|BJ^pmff£Off|^}£i2, Aftttffi 

t «t -> t ffig; ^ - >- msL-c % h t ^ a #s * t ^ 

-c&o, R#^ffit-c, vvimxm 
w& , a* *■ fHH-r 4 <r t trc & 4 . 

-7 5 -y KJWBSWft. 7 -y K«ffM*m<0 

I vf ft 1 & , £ ft: |5fH# fc fc jSffl-T 4 i k AfBTSrr* 4 . 
3T«JBlSWH*J XV 7 7 >y KSffM#£Hc|5]B^ffiffl 

ssoe-r insist =t o , mmTcommmizo . 2- 

u, 

[0 0 3 2] d<0J;3fc, 3TJHfi^^>yHJB«£0*>® 

JS*f^HA= ( na7-n777 H) /n3T) :n = 
^fff* 3 tiSfcfc^ft: J: O fc 0 . 2 — 1 . 0 %-C$>tO£ 

#>Wtztefflfai> L < Ji^rtfc:? -y s^#*-T4 s^r 
5 y * ffl v m s as: tc Ttf 1 4 umifih tf 6 ti 4 . 



[ o o 3 3 ] =5r*s. ^wnxmm&iz&^xiz. 

[0034]oyfc, ^i^BSO— Mt L-ca^a^s 
( A ) izjfrti o fc, 1 ±fc«*fbKU >f 5 K flu IE 
5 HI9K**2*Jpjjti-ft. out, Ell (B) fcqH" 

ffv^BfS^t^— yfcjnxLfcft, Jn^5Slt;LT-f 5 K 
i fc tJ: «5 s 01 ( C ) l/ZTFti. d fc s «KU >f 5 
KKO^°^->'i:^r4 3Tvt^->'B4^1JB!c^4» o 

rt, mi (d) t^-riat, ±ib3t^n°^— >-Ji4 

6=5:4^--^'-^ 7 v Vm5Z&m-%>c\tlz£ OSft 
[0035] i^ia 5SrSftii*M3^feKfl|jS^«c 

Ymmxmm cm2 <a> - io*m , 2^ 

4. 

[0036] $ M»f»f«MJ 

BBSffl^tll»t*. 05 (A) t^-i-Sfc:. * 
6^r4K^l O^^ff-f-4. -PtTfc, 05 (B) tCSH- 

=t a t:, ±ia*R 1 0 nzryy—7 ? >y hjb 1 1 *® 
j^f4« §6fc, 05 (o t^-r=fcat, ry?-^ 

77KII l±t, icOT>-^-^7-y HJil 

Sfff*o©uw^6^4*^oiS7t'i4*.°y-f s Kfltr 

mm%M ( UTS v ) ^MUtf« 'J 

-f S Z^mm-h, "?OT\ 5tt=a^ft:a 

t#6ix4 j: a fc, aaeifcKu ^ s KfljiMfca i2C7* 

h7X7 ^tfeS tT *-«0JdfJ&»6«J***JHM- 1 , lift 

J»WfcLT>f SH-fW&ifctiO, 06 (A) fc^- 
iat, *.°U-f 5 FKWN°^->'i:^4rjr J '^— yJi 
1 3 JfMtS . ort:, 06(B) tCiir^J: o tz* ± 



Patent provided by Sughrue Mlon, PLLC - http^/www.sughrue,com 



!( 7 ) 002-356615 (P2002-356615A) 



iteT^?—ymi 3±t, ±MteT^? — >Ml 3 J; 

%ifm-t&, -eft, »u os-x-y^y^m^-rsi 

fcfc-fcOs 06 (C) (SFtl^fc, 'Jy'yK^Il 
0 7 U^y^^3Mi^ #ItS i b 

[0 0 3 7] ±ia»«l OCOWXt LT«i, ±Kx-y^- 
^^TB^miBi: %&0kftZ^th hOTfotUfmzm 

[0038] 4fc, iiarvr-^ 5 v f« 1 1 »ra 
[00 39] -j?fc, SOtWfco^TifcKWfcflW'Cii 

[0040] 

[hm^ij i ] mmwm%T, soomi n^^yjvy 

yXaftX\ y'7S>'iU^2, 2-b'X (4-7S 
y 7i- ;p) Mt7;^n7nA-y ( b AAF ) 0. 
0 5*;K16. 7g) Ilt*l»N, N-y^f 
/I/T-b hT5 T* (DMAc ) 15 5. 6 g 

SB* Lfc*^ i#itiir*i*i|irc** 2,2- fx 

(3, 4-y^;l/^y7i-/l/) ^t7/^D7n 
j^yrMWIfa ( 6 FDA) 0 . 05t;K22. 2g) 
fcSKnLfc. *LT, £»T 2 4i$ISIfW ! W-* 

»Ufc. ore £0>;i?lM 5 HtfflBft^-^t. lulB 
Hits*; ( 2 ) •c^SftftfltefttBgjBfl-fctt tr 0 . 0 
5M%(0. 0 1 9g) fc:firiJ:-3«SJirt-4ii:fc:J: 

[0 04 1 ] oyt, xtryn— ff^ 

0. 5mm(7)yyny7iA±t±lBi^fi#iJ^ 

[0042] out, ±iafySL*:f&, 7//m<7)7-< y 

dSr^r-ri.*§ 7 0mm«A7->*'5 0 jt/mtf-yf-T 
»3Wlfe^r9XVX^*«BLT±**»fe 1 OmJ/c 
m 2 ^HSrhK^RgjH' L , -fOf* 1 7 0 'CT- 1 0 jHSHtiK 

-•M H 1 . 51l%«Jffl^T 3 5°CT«L. 7k 

^ffML7t 0 -£«f&, MQWM%TT3 8 O'CX 2Wffal 

& 3 r Ji^ff » a- & jfceiftffiffl § tf-ewse t i * 

6. 8^mT'S)-3fc 0 

[0043] iOid fcl/C»6*ufc:K>.M 5 



-yx*$>&aTm&m$&-mm*TmzLx . mnmufi 

MiBffcV-XfcXbyrj-FScfcJ: ■5_LIinTJ»ftS3i 

/M-n^^bn,* >J >y hiiril*«ik 2 , 2 ' -b'X 
(h'j7;Wn^f;t/) 4,4' -y'7S7y7x-;l/ 

Tfc 5 . LT, JtSSBMTT 3 8 0 °C x 2 B^SD* 
-Ti»ii:^J;0, 7 FSH&tftLtz* c\<r> 

[0 044]oyfc, ^Oi^iSg&^SHMflSrfi 1 ^^ 
f£, jfcftl 3 0 0 nmWMILt, * >y W^y^T 
^f«ft^^ii?EL^ti^, 1. 3dB/cmT*o 

[0045] 

[iaiW2 ] MiBWit^ ( 2 ) -z&zixhK&mms 

4tt3*L"C2S*% (0. 7 88 g) k^rS ioSBJnL 

[0046] oil:, i«^9MMS<0JfH«WI*ffofc 
ft, ifcftl 3 0 0 nm^SrMLT, # v h'<v 

mmmwkimmLtzb^h, 1. 4dB/ C mt'^ 

[0047] 

[HMM3 ] MlSWiS^ ( 2 ) T-nsn^^^^ia^ 

^LT41I%( 1. 5 5 6 g) b^hXoWi^L 

f*, ifcftl 3 0 0 nm^3t;£fiLT, 7y"y f-A.y?^T 
^fefiJI^^iilS Lfc i; i h . 1- 6dB/c mtib -2 
fc. 

[0049] 

[JtKMl ] milB«ji^ ( 2 ) -C^^n^^-^jSria^ 
^t*fLT6S«%(2. 3 34 g) fc?i§j;5aDL 

[00 50] oft, ^CO^^coSfflTvia^fi 1 ^^ 
ft, i^*l 3 0 0 nm<7)3te£3lLT, ^ - y hvs'-y 

mmm&zm%.Ltzbz?>. a. 3dB/cmt«fn 

^. 

[0 0 5 1 ] 

[JfcKW2 ] MIB«it^ ( 2 ) T'^^nS^^J^S^ 
^ v e*ftT0. 0 3ii% (0. oiigJk^r^ia 
^jDL^o mi^KillSfiMl i:R*fc:LT, 

7 - y zi y h 7 x V WW? , fmcDJ ^-y £ jffifr 

[0052] j*iiit«fe ivasRMfctsttsissMara^ 



Patent provided by Sughrue Mlon, PLLC - http^/www.sughrue,com 



1(8) 002-356615 (P2002-356615A) 



[00 53] 

imi ] 





mm%) 


(dB/cm) 




i 


0.0 5 


1. 3 


m 


2 


2 


1. 4 


3 


4 


1, 6 


it 


1 


6 


4. 3 


m 


2 


0. 0 3 





[0054] ±im i <?MSktpe>. mftMTfo&wmft 
(2) Tm^iti>it^m^m.commv^-rm^ 

i> wt* i. i fc a**** . i *u;*r lt , mytmx- 
&&mm& < 2 ) jus 
m i T-(i^«*ffi^'^st;s < ytmmmmtmt lx 

it««2JdaBai9WTft4i«e^ ( 2 > Tissn^^^ 

[00 5 5] 



J: 3 . L^^ot , ±IBMI4*° U >f 5 KM 

[00 56] LX. ilBx h ^/l^Vgd *§*»i: 
LX. ^rt(C7y*fc*^$xh5;&A'#yil^*l 

[0057]§^ JJ&K'J 5 FiwlBfl^ ffliHf 

jesU3) tsiiflfBtaS (4 ) o^*< t srsno 

[Hi] ( a ) ~ ( d ) imsb&frmftmmmMmx. 
mz^'tmmmx'$>&. 

[02] ( a ) « Y^H^iSKS ^-rMax& 
o , ( b ) {±^^»ffflH. ( c ) \t^cn>^mmx'hh . 

[H4 ] 2&w&mmi*t 3 f-wm?i>&. 
[05] ( a ) ~ ( c ) \m<F>mm<nftmm&emMx. 

[06 ] ( a ) ~ ( c ) imcommcQftmk&cowmjL 



[01] 



[03] 



[04] 



(A) 



nil iiii 



<B) 




[05] 



1 1 

— 1 0 

^\ 2 

-1.1 

0 



(O 



Patent provided by Sughrus fttfeon ; PLLC - iittp://www.sughrue,com 



!( 9 ) 002-356615 (P2002-356615A) 



[H23 



me] 



(A) 




CB) 



(C) 




(A) 



.1 3 



CO 



1 0 



-1 4 



•1 1 



(51) Int. CI. 7 iKMfE# 
G 0 3 F 7/037 5 0 1 

HO 1 L 21/027 



F I 

HO 1 L 21/30 
G 0 2 B 6/12 



5 0 2R 
N 



(##> 



F ^ — A(##) 2H025 AAOO AA02 AA10 AA11 AB14 
AB20 AC01 AD03 BGOO CB25 
CB41 

2H047 KA04 LA12 PA02 PA21 PA24 

PA28 QA05 
4J002 CM041 EU036 FD206 GPOO 

GP03 

4J043 QB26 QB31 RA34 SA06 SA43 
SA54 SA71 TA22 TA47 TA48 
UA122 UA131 UA132 UA142 
UA151 UB061 UB062 UB122 
UB401 UB402 ZB21 ZB22 



Patent provided by Sughrus fttfeon ; PLLC - ftttp://www.sughrue,com 



